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ELECTRONIC KEYBOARD INSTRUMENT 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 
The present invention relates to an electronic keyboard 

instrument Which contains an electroacoustic transducer. 
2. Description of the Related Art 
The trend noW is to shorten a siZe in a depth direction of an 

electronic keyboard instrument. However, an electronic cir 
cuit substrate unit equipped With a CPU and a semiconductor 
integrated circuit for performing key-press detection, sound 
generation, automatic musical performance and key-press 
guide, a poWer circuit unit Which supplies poWer to the elec 
tronic circuit substrate unit, and an electroacoustic transducer 
such as a speaker unit Which converts an electrical signal into 
sound, are typically mounted to a rear portion of a conven 
tional keyboard musical instrument, because of their large 
bulk. 

Because a speaker unit occupies a large mounting space, 
the speaker unit is the major impediment to siZe reduction and 
Weight reduction of the musical instrument. 

Particularly, in the piano-type keyboard instrument provided 
With a hammer (mass body), because a mass body pivoting 
mechanism has large bulk, it is more dif?cult to secure a 
space. 

It is preferable to reduce a siZe of the speaker unit itself, 
hoWever it is dif?cult to extend an output frequency band to a 
loWer frequency range. Also, the speaker unit necessarily has 
a siZe of a certain extent, for example, a diameter of 5 cm or 
more in a circular or an elliptical shape. 

There is a conventional electronic keyboard instrument 
containing a speaker unit, in Which the speaker unit is 
mounted beloW a keyboard device While a front opening part 
of the speaker unit is directed doWnWard, so that the sound is 
spread from a bottom surface of a case of the musical instru 
ment (refer to Patent Reference 1). HoWever, When the elec 
tronic keyboard instrument is placed on a desk, the sound is 
not spread Well. To this end, in practical, the speaker unit 
cannot help being adopted to a cabinet type electronic key 
board instrument Which has a sound emitting space beloW the 
speaker unit. 

Also, there is another conventional electronic keyboard 
instrument, in Which a large opening part is provided on a 
bottom plate of a case of the electronic keyboard instrument, 
and a speaker unit is mounted to a loWer stand part, so that the 
sound from the speaker partially passes through a gap of keys 
of a keyboard device from the opening part, and is spread 
toWard a player (refer to Patent Reference 2). HoWever, 
because this electronic keyboard instrument is also a cabinet 
type, it has a large siZe. 

[Patent Reference 1] Japanese Patent Laid-Open Publica 
tion No. 2003-15651 

[Patent Reference 2] Japanese Patent Laid-Open Publica 
tion No. H7-325576 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in vieW of 
the above problems, and it is an obj ect of the present invention 
to provide an electronic keyboard instrument With a reduced 
siZe, that contains an electroacoustic transducer. 

In accordance With the present invention, the above and 
other objects can be accomplished by the provision of an 
electronic keyboard instrument comprising: a frame member; 
a keyboard Which has a plurality of keys pivotably supported 
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2 
by the frame member; a loWer case Which is formed integrally 
With or separately from the frame member under the key 
board; and an electroacoustic transducer Which is accommo 
dated in a space betWeen the keyboard and a bottom plate of 
the loWer case, and Which outputs an acoustic Wave, Wherein 
the acoustic Wave outputted from the electroacoustic trans 
ducer is radiated outWardly through sound passages con?g 
ured as gaps in the frame member and gaps betWeen the 
plurality of the keys. 

Accordingly, it is unnecessary to dispose the electroacous 
tic transducer at the rear portion of the keyboard or to mount 
an additional case for accommodating the electroacoustic 
transducer beloW the loWer case, hence the external shape of 
the electronic keyboard instrument can be made small. Also, 
because the acoustic Wave is radiated from the gaps of the 
keys, a player can feel the natural musical sound. The present 
invention is not restricted to a cabinet type or a console type 
equipped With legs, but can also be applied to a desk type 
electronic keyboard instrument. 

In another aspect, the inventive electronic keyboard instru 
ment comprises: a frame member Which has a plurality of 
mass supporting parts; a keyboard Which has a plurality of 
keys pivotably supported by the frame member and a plurality 
of force transmission parts mounted to the respective keys; a 
plurality of mass bodies Which are respectively disposed 
beloW corresponding ones of the keys and Which are pivot 
ably supported by corresponding ones of the mass supporting 
parts, so that the mass bodies pivot by the force transmission 
parts mounted to the corresponding keys; a loWer case Which 
is formed integrally With or separately from the frame mem 
ber under the plurality of the mass bodies; and an electroa 
coustic transducer Which is accommodated in a space 
betWeen the mass bodies and a bottom plate of the loWer case, 
and Which outputs an acoustic Wave, Wherein the acoustic 
Wave outputted from the electroacoustic transducer is radi 
ated outWardly through sound passages con?gured as gaps 
betWeen the plurality of the mass bodies and gaps in the frame 
member. 

Accordingly, it is unnecessary to mount the electroacoustic 
transducer at the rear portion of the keyboard or to mount an 
additional case for accommodating the electroacoustic trans 
ducer beloW the loWer case, hence the external shape of the 
electronic keyboard instrument can be made small. The 
present invention can also be applied to a desk type electronic 
keyboard instrument. 
Though the mass bodies are disposed beloW a plurality of 

keys, the shape and siZe of the mass bodies can be designed 
more freely than the key body parts. Therefore, gaps large 
enough for the sound passages can be provided betWeen the 
adjacent mass bodies. 

Also, if an acoustic Wave outputted from the electroacous 
tic transducer and passing through the gaps of a plurality of 
mass bodies and the gaps of the frame member is set to be 
radiated outWardly through the gaps of a plurality of keys, 
because the acoustic Wave is radiated from the gaps of the 
keys, a player can feel the natural musical sound. 

Preferably in the electronic keyboard instrument, the plu 
rality of the mass bodies have pivot point parts Which are 
supported by the corresponding mass supporting parts, opera 
tion parts Which contact to the force transmission parts of the 
corresponding keys at positions forWard of the pivot point 
parts, and inertia generating parts Which generate a moment 
of inertia at positions rearWard of the pivot point parts. The 
mass supporting parts are mounted such that the pivot point 
part of each mass body is positioned higher than a loWermost 
descending position of the inertia generating part When the 
inertia generating part of each mass body pivots to a loWer 
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limit position. The electroacoustic transducer is accommo 
dated in the space below the inertia generating parts of the 
mass bodies such that an uppermost portion of the electroa 
coustic transducer is positioned higher than the lowermost 
descending position of each inertia generating part. 

Accordingly, though the electroacoustic transducer is 
accommodated inside the case of the electronic keyboard 
instrument Which is provided With the mass bodies, the posi 
tion of the uppermost portion of the electroacoustic trans 
ducer can be heightened to a space above the loWermost 
descending position of the inertia generating part, hence the 
total height of the electronic keyboard instrument can be 
restricted to be loW. 

Preferably, the electronic keyboard instrument described 
above further comprises further comprising an upper case 
Which is coupled to the loWer case and covers a rear portion of 
the keyboard, Wherein the upper case is provided With one or 
more sound emitting holes on at least a rear portion of the 
upper case, such that the acoustic Wave outputted from the 
electroacoustic transducer is radiated outWardly through 
sound passages con?gured as the sound emitting holes of the 
upper case. 

Because the upper case has a surface area large enough to 
form a plurality of small sound emitting holes or to form one 
large sound emitting hole, sound passages through Which an 
acoustic Wave can smoothly pass can be easily formed. 

Speci?cally, if the sound emitting holes are provided at an 
area opposing the rear portion of the inertia generating part of 
the mass body, in the pivot range betWeen the upper limit 
position (the position of an upper limit stopper) of the inertia 
generating part and the loWer limit position (the position of a 
loWer limit stopper) of the inertia generating part, the length 
of the sound passage extending from the electroacoustic 
transducer to the sound emitting holes can be shortened. 

Preferably in the electronic keyboard instrument described 
above, Wherein the loWer case and/or the frame member are 
provided With one or more sound emitting holes on front 
loWer portions thereof, so that the acoustic Wave outputted 
from the electroacoustic transducer is radiated outWardly 
through sound passages con?gured as the sound emitting 
holes. 

Because the loWer case and/or the frame member have a 
surface area large enough to form a plurality of small sound 
emitting holes or to form one large sound emitting hole, 
sound passages through Which an acoustic Wave can 
smoothly pass can be easily formed. 

Preferably in the electronic keyboard instrument described 
above, the loWer case is provided With a pedestal part and a 
concave part at a bottom surface portion of the loWer case, the 
concave part is formed doWnWard from the bottom surface 
portion of the loWer case, and accommodates a portion of the 
electroacoustic transducer, and the sound emitting holes are 
provided on at least a front portion of the concave part of the 
loWer case. 

Accordingly, because a player can receive a feeling as if an 
acoustic Wave is outputted from the key itself, i.e., an object 
on Which the player applies a pressing force by a ?nger, 
non-realistic feeling peculiar to an electronic musical instru 
ment is decreased, and a keyboard instrument having realistic 
feeling can be achieved. 

Preferably in the electronic keyboard instrument described 
above, the electroacoustic transducer is accommodated in the 
space such that a central axis of a front opening part of the 
electroacoustic transducer is inclined rearWard from a verti 
cally up direction of the keyboard. Accordingly, an acoustic 
Wave is easily radiated to a range centering around a rear 
upper portion of the upper case. 
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4 
In another aspect of the invention, the inventive electronic 

keyboard instrument comprises: a frame member; a keyboard 
Which has a plurality of keys pivotably supported by the frame 
member; a loWer case Which is formed integrally With or 
separately from the frame member under the keyboard; and 
an electroacoustic transducer Which outputs an acoustic 
Wave, and Which is accommodated in a space betWeen the 
keyboard and the loWer case such that a central axis of a front 
opening part of the electroacoustic transducer is inclined 
forWard from a vertically doWn direction of the keyboard, 
Wherein the loWer case and/ or the frame member are provided 
With one or more sound emitting holes on front loWer portions 
thereof, so that the acoustic Wave outputted from the electroa 
coustic transducer is radiated outWardly through sound pas 
sages con?gured as the sound emitting holes. 

Accordingly, it is unnecessary to dispose the electroacous 
tic transducer at the rear portion of the keyboard or to mount 
an additional case for accommodating the electroacoustic 
transducer beloW the loWer case, hence the external shape of 
the electronic keyboard instrument can be made small, and 
the present invention can be applied to a desk type electronic 
keyboard instrument. 
The electroacoustic transducer is accommodated such that 

the central axis of the front opening part of the electroacoustic 
transducer is inclined forWard from the vertically doWn direc 
tion of the keyboard, hence the acoustic Wave is easily radi 
ated to a Zone around a front portion of the loWer case. 

If the central axis of the front opening part of the electroa 
coustic transducer is oriented to the vertically doWn direction 
of the keyboard, the acoustic Wave is hardly outputted in case 
that the electronic keyboard instrument is placed on a desk. 
According to the invention, the loWer case and/or the frame 
member have a surface area large enough to form a plurality 
of small sound emitting holes or to form one large sound 
emitting hole, hence sound passages through Which an acous 
tic Wave can smoothly pass can be easily formed. 

Also, if an acoustic Wave outputted from a rear opening of 
the electroacoustic transducer is set to be radiated outWardly 
through the gaps of the frame member and the gaps of the 
plurality of keys, because the acoustic Wave is radiated from 
the gaps of the keys, a player can feel the natural musical 
sound. 

In another aspect of the invention, the inventive electronic 
keyboard instrument comprises: a frame member Which has a 
plurality of mass supporting parts; a keyboard Which has a 
plurality of keys pivotably supported by the frame member 
and a plurality of force transmission parts mounted to the 
respective keys; a plurality of mass bodies Which are respec 
tively disposed beloW corresponding ones of the keys and 
Which are pivotably supported by corresponding ones of the 
mass supporting parts, so that the mass bodies pivot by the 
force transmission parts mounted to the corresponding keys; 
a loWer case Which is formed integrally With or separately 
from the frame member under the plurality of the mass bod 
ies; and an electroacoustic transducer Which outputs an 
acoustic Wave, and Which is accommodated in a space 
betWeen the mass bodies and the loWer case such that a central 
axis of a front opening part of the electroacoustic transducer 
is inclined forWard from a vertically doWn direction of the 
keyboard, Wherein the loWer case and/ or the frame member 
are provided With one or more sound emitting holes on front 
loWer portions thereof, so that the acoustic Wave outputted 
from the electroacoustic transducer is radiated outWardly 
through sound passages con?gured as the sound emitting 
holes. 

Accordingly, it is unnecessary to dispose the electroacous 
tic transducer at the rear portion of the keyboard or to mount 
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an additional case for accommodating the electroacoustic 
transducer below the lower case, hence the external shape of 
the electronic keyboard instrument can be made small, and 
the present invention can be applied to a desk type electronic 
keyboard instrument. 

The electroacoustic transducer is accommodated such that 
the central axis of the front opening part of the electroacoustic 
transducer is inclined forward from the vertically doWn direc 
tion of the keyboard, hence the acoustic Wave is easily radi 
ated to a Zone around a front portion of the loWer case. 

If the central axis of the front opening part of the electroa 
coustic transducer is oriented to the vertically doWn direction 
of the keyboard, the acoustic Wave is hardly outputted in case 
that the electronic keyboard instrument is placed on a desk. 
According to the invention, the loWer case and/or the frame 
member have a surface area large enough to form a plurality 
of small sound emitting holes or to form one large sound 
emitting hole, hence sound passages through Which an acous 
tic Wave can smoothly pass can be easily formed. 

Also, if an acoustic Wave outputted from a rear opening of 
the electroacoustic transducer is set to be radiated outWardly 
through the gaps of the plurality of the mass bodies and the 
gaps of the frame member, because the acoustic Wave is 
radiated from the gaps of the keys, a player can feel the natural 
musical sound. 

Preferably, the plurality of the mass bodies have pivot point 
parts Which are supported by the corresponding mass sup 
porting parts, operation parts Which contact to the force trans 
mission par‘ts of the corresponding keys at positions forWard 
of the pivot point parts, and inertia generating parts Which 
generate a moment of inertia at positions rearWard of the pivot 
point parts. The mass supporting parts are mounted such that 
the pivot point part of each mass body is positioned higher 
than a loWermost descending position of the inertia generat 
ing part When the inertia generating part of each mass body 
pivots to a loWer limit position. The electroacoustic trans 
ducer is accommodated in the space beloW the inertia gener 
ating parts of the mass bodies such that an uppermost portion 
of the electroacoustic transducer is positioned higher than the 
loWermost descending position of each inertia generating 
part. 

Accordingly, though the electroacoustic transducer is 
accommodated inside the case of the electronic keyboard 
instrument Which is provided With the mass bodies, the posi 
tion of the uppermost portion of the electroacoustic trans 
ducer can be heightened to a space above the loWermost 
descending position of the inertia generating part, hence the 
total height of the electronic keyboard instrument can be 
restricted to be loW. 

Preferably in the electronic keyboard instrument, the loWer 
case is provided With a pedestal part and a concave part at a 
bottom surface portion of the loWer case. The concave part is 
formed doWnWard from the bottom surface portion of the 
loWer case, and accommodates a portion of the electroacous 
tic transducer. The sound emitting holes are provided on at 
least a front portion of the concave part of the loWer case. 

Accordingly, because a player can receive a feeling as if an 
acoustic Wave is outputted from the key itself, i.e., an object 
on Which the player applies a pressing force by a ?nger, 
non-realistic feeling peculiar to an electronic musical instru 
ment is decreased, and a keyboard instrument having realistic 
feeling can be achieved. 

Preferably in the electronic keyboard instrument, the loWer 
case is divided into a ?rst region and a second region along a 
Width direction of the keyboard Which is perpendicular to a 
depth direction of the keyboard, so that the electroacoustic 
transducer is not disposed in the ?rst region but disposed in 
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6 
the second region. The bottom surface portion of the loWer 
case is shaped in a ?at face in the ?rst region, and shaped in a 
slant face in the second region such that the slant face is 
inclined forWard and positioned higher than the ?at face. The 
electroacoustic transducer is mounted on the slant face made 
of a bottom plate of the loWer case. A plurality of pedestals are 
provided on the loWer case and at least one of the pedestals is 
provided under the ?at face of the bottom surface portion of 
the loWer case in the ?rst region. The sound emitting holes are 
provided on the slant face of the bottom surface portion of the 
loWer case. 

Accordingly, because a player can receive a feeling as if an 
acoustic Wave is outputted from the key itself, i.e., an object 
on Which the player applies a pressing force by a ?nger, 
non-realistic feeling peculiar to an electronic musical instru 
ment is decreased, and a keyboard instrument having realistic 
feeling can be achieved. 

Preferably in the electronic keyboard instrument according 
to the invention, the frame member is formed With an upper 
section Which extends along a Width direction of the key 
board Which is perpendicular to a depth direction of the key 
board, and partition ribs Which extend doWnWard from the 
upper section into the space betWeen the loWer case and the 
keyboard for reinforcing the frame member, and Which are 
disposed betWeen groups of White keys of the keyboard. The 
electroacoustic transducer is disposed betWeen adjacent ones 
of the partition ribs Within the space. 

Accordingly, the electroacoustic transducer is arranged in 
an area free of the partition ribs. Even When the partition ribs 
extend doWnWard lengthily, the partition rib is never an 
obstacle for arranging the electroacoustic transducer. The siZe 
of the electroacoustic transducer in the Width direction of the 
keyboard may be made comparable to the interval betWeen 
the pair of adj acent partition ribs, Whereby the electroacoustic 
transducer having the maximum opening diameter can be 
accommodated. 

In case that the electronic keyboard instrument has mass 
bodies, the plurality of the partition ribs extend doWnWard 
from the upper portion of the frame member and pass through 
gaps of the plurality of the mass bodies. 

Preferably, the electronic keyboard instrument further 
comprises an electric circuit part Which is disposed in the 
space in alignment With the electroacoustic transducer along 
a Width direction of the keyboard Which is perpendicular to a 
depth direction of the keyboard for driving the electroacoustic 
transducer. 

The electric circuit part necessary for driving the electroa 
coustic transducer can be e?iciently accommodated in a 
space betWeen the keyboard and the bottom plate of the loWer 
case in case that the mass bodies are not used or in a space 

betWeen the mass bodies and the bottom plate of the loWer 
case in case that the mass bodies are used, Whereby the outer 
siZe of the electronic keyboard instrument can be made com 
pact. 
As apparent from the above-described constitution, the 

electronic keyboard instrument according to the present 
invention can be manufactured to be small in shape, While 
containing an electroacoustic transducer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanation vieW illustrating a ?rst embodi 
ment of the present invention, and a schematic sectional vieW 
When seeing an electronic keyboard instrument from the right 
side. 

FIG. 2 is an explanation vieW illustrating a second embodi 
ment of the present invention. 
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FIG. 3 is a bottom vieW When seeing a keyboard frame and 
speaker units from below in the second embodiment depicted 
in FIG. 2. 

FIG. 4 is an explanation vieW illustrating a third embodi 
ment of the present invention. 

FIG. 5 is an explanation vieW illustrating a fourth embodi 
ment of the present invention, Wherein FIG. 5 (a) is a sche 
matic sectional vieW When seeing an electronic keyboard 
instrument from the right side, and FIG. 5 (b) is a partial vieW 
When seeing a key guide part from the rear. 

FIG. 6 is an explanation vieW illustrating a ?fth embodi 
ment of the present invention. 

FIGS. 7(a)-7(f) are an explanation vieW illustrating a sixth 
embodiment of the present invention. 

FIG. 8 is a sectional vieW of the sixth embodiment taken 
along line A indicated in FIG. 7(b). 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is an explanation vieW illustrating a ?rst embodi 
ment of the present invention, and a schematic sectional vieW 
When seeing an electronic keyboard instrument from the right 
side. In order to shoW coupling relations betWeen respective 
components, the respective parts are sectioned on different 
planes. 

Hereinafter, in a longitudinal direction of a key, a depth 
direction Will be referred to as a “rear direction”, and a direc 
tion directed to a front end of the key Will be referred to as a 
“front direction”. A direction in Which the keys are arranged 
parallel in the keyboard Will be referred to as a “key arranging 
direction” or simply “Width direction”. 

The keyboard is provided With a plurality of keys com 
posed of key body parts (White keys) 2 and key body parts 
(black keys) 3, Which are partially illustrated in the draWing. 
Each of the keys is pivotably supported by a keyboard frame 
(supporting member or frame member) 1. 
The keyboard frame 1 is unitarily made of resin, hoWever it 

may partially include a metal member. 
The keyboard frame 1 is largely sectioned into rear loWer 

parts 1A and 1B Which are located at a rear loWer portion, 
upper parts 1C to 1G Which are located over an upper area 
from a middle portion in the longitudinal direction to a rear 
portion, and front loWer parts 1H to 18 Which are located at a 
front loWer portion. The respective parts extend in the key 
arranging direction. 

These ?at plate-shaped members are reinforced by a plu 
rality of partition ribs 111 to 1]. The ribs 111 to lfhave a thin ?at 
plate shape, and extend in the longitudinal direction of the key 
and in the up/doWn direction. 
Of them, the rib 1b is also used to couple the rear loWer 

parts, the upper parts, and the front loWer parts. The rib 1b is 
mounted in each of the gaps formed betWeen a plurality of 
mass bodies 10 Which are inparallel With each other in the key 
arranging direction. In an example Which Will be described 
later With reference to FIG. 3, the rib 1b is mounted in each of 
gaps formed betWeen the adjacent White keys. Therefore, the 
partition rib 1b extends doWnWard from the upper part of the 
support member Which extends in the Width direction of the 
keyboard (namely, arranging direction of the keys perpen 
dicular to the depth direction of the keyboard) and passes 
through gaps betWeen the plurality of the mass bodies 10. The 
other ribs do not have a limitation in mounting positions in the 
key arranging direction, hoWever they are typically mounted 
on the extension of the rib 1b. 

The key body parts (White keys) 2 and the key body parts 
(black keys) 3 are covered by an upper case 12, except for key 
manipulating portions Which are exposed outside. A refer 
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8 
ence numeral 1211 refers to a clapper part. A portion of the 
upper case 12 and a portion of the loWer case 11 are ?tted into 
the clapper part, and are coupled to the keyboard frame 1. It is 
illustrated in the draWing that the keyboard frame 1 is pro 
vided separately from the loWer case 11, hoWever the key 
board frame 1 may be integrally formed With the loWer case 
11. 
The loWer case 11 is provided With pedestal parts 11b and 

110 at the bottom surface portion 11a of the loWer case 11, 
Which forms a base part of the loWer case 11. Legs can be 
a?ixed to the pedestal parts 1 1b and 110, or the bottom surface 
portion 11a of the loWer case 11 can be loaded on a frame 
stand having legs. 
The musical instrument may be a cabinet type by af?xing 

the legs to the loWer surface portion 11a of the loWer case 11. 
In this case, the loWer case 11 is called a shelf plate. 

In this embodiment, in order to give key touch feeling like 
a piano, the mass bodies 10, i.e., the hammers are provided. 
A force transmission part 2d is protruded from a loWer 

portion of the key body part (White key) 2. The force trans 
mission part 2d is provided With a bottom plate 2e at its front 
end, and a through-hole is formed above the bottom plate 2e 
in the longitudinal direction of the key. Felts 9 are attached to 
an upper surface and a loWer surface of the bottom plate 2e. 
The mass bodies 1 0 are mounted to the respective keys, and 

are arranged in the key arranging direction. The draWing 
shoWs the mass body 10 for the key body part (White key) 2. 
The mass body 10 is pivotably supported on the keyboard 
frame 1 by a mass body pivot supporting part (or simply, mass 
supporting part) 1] Which is formed at the keyboard frame 1. 
The mass body pivot supporting part 1] may be separately 
formed and mounted to the keyboard frame 1. 
The mass body 10 includes a pivot point part 100 Which is 

supported by the corresponding mass body pivot supporting 
part 1], a main driven part 1011 and a sub driven part 10b 
(collectively operation part) Which contacts With and couples 
to the force transmission part 2d of the key at positions for 
Ward of the pivot point part 100, and a inertia generating part 
10d Which has an arm shape and generates the moment of 
inertia at positions rearWard of the pivot point part 100. A rear 
end of the inertia generating part 10d is con?gured as a mass 
concentration part 10e. 
The main driven part 1011 and the sub driven part 10b are 

coupled to the force transmission part 2d by inserting the 
bottom plate 2e covered With the felts 9 betWeen the driven 
parts 10a and 10b. 

If the mass body 10 pivots correspondingly to the player’s 
manipulation of pressing the key, reaction due to the moment 
of inertia of the inertia generating part 10d is applied to the 
player’s ?nger from the key body part (White key) 2. If the 
player separates the ?nger from the key, the mass body 10 
pivots reversely by the action of the gravity and returns to the 
position shoWn in the draWing. 
The mass body pivot supporting part 1] is mounted such 

that the pivot point part 100 is positioned higher than a loW 
ermost descending position 22 of the inertia generating part 
10d When the inertia generating part 10d pivots to a loWer 
limit position (position shoWn in the draWing). 
A rear surface of the force transmission part 2d of the key 

body part (White key) 2 is almost aligned With a front surface 
of a front end portion 3b of the black key body part 3 in the 
longitudinal direction of the key. A force transmission part 30 
of the key body part (black key) 3 protrudes doWnWard such 
that the front surface of the front end portion 3b extends to 
become a front surface of the force transmission part 30, is 
bent in the front direction on the Way, and protrudes again 
doWnWard. The force transmission part 30 of the black key 



US 7,692,089 B2 

has a bottom plate and felts at the position overlapped With the 
bottom plate 2e of the White key. 

Similarly to the White key, the key body part (black key) 3 
is provided With a mass body Which is pivotably supported by 
a mass body pivot supporting part and pivots by the corre 
sponding force transmission part 30 of the black key. 
A reference numeral 16 refers to a speaker unit (electroa 

coustic transducer). The speaker unit is accommodated in the 
loWer case 11 beloW the keyboard, beyond a pivot range 21 of 
the inertia generating part 1 0d in the space betWeen a plurality 
of mass bodies 10 mounted correspondingly to the respective 
keys and a bottom plate of the loWer case 11. The speaker unit 
is mounted to speaker supporting parts 11h and 111' Which are 
protrudingly formed on a bottom surface of a concave part 25 
of the loWer case 11 by screW coupling, engagement, etc. 

Hereinafter, the arrangement of the speaker unit 16 Will be 
described in detail. 

The loWer limit position (state shoWn in the draWing) of the 
pivot of the inertia generating part 10d is slanted in the rear 
and doWn directions. The speaker unit 16 is accommodated in 
the space beloW the inertia generating part 10d, such that an 
uppermost portion 160 of the speaker unit 16 (namely, the 
upper end of the front opening 12a) is positioned higher than 
the loWermost descending position 22 of the inertia generat 
ing part 10d. 

In also this case, the pivot of the inertia generating part 10d 
is not hindered. As a result, although the speaker unit 16 
having a large diameter is contained, the height of the elec 
tronic keyboard instrument can be restricted. 

HoWever, When the rib 1b is provided, the height of the 
upper end 160 of the speaker unit 16 is also limited by a loWer 
edge of the rib 1b. 

To this end, the loWer surface of the inertia generating part 
10d When the inertia generating part 10d pivots to the loWer 
limit position (state shoWn in the draWing), is aligned With a 
portion 23 of the loWer edge of the rib 1b. The loWer edge of 
the rib 1b is formed in a curved shape (upWardly convex 
shape) over the front region of the portion 23 of the loWer edge 
of the rib 1b. 

As a result, the upper end 160 of the speaker unit 16 can be 
disposed closely to the loWer limit position of the pivot of the 
inertia generating part 10d. And, the space beloW the loWer 
limit position of the pivot of the inertia generating part 10d 
can be used to the maximum to arrange the speaker unit 16. 

Because the speaker unit 16 is accommodated such that a 
central axis 16d of a front opening part 1611 (Which represents 
a direction of the front opening part 1611) is inclined rearWard 
from the vertically up direction, it is adequate to radiate an 
acoustic Wave from the rear portion and the rear upper portion 
of the upper case 12. 

In this case, even When the inertia generating part 10d and 
the mass concentration part 10e are formed as ferromagnetic 
bodies, such as steel, because a magnet part of the speaker 
unit 16 is disposed at a loWer portion, an in?uence of the 
magnetic force on the ferromagnetic bodies is small. 

MeanWhile, the above constitution can be modi?ed such 
that the central axis 16d of the front opening part 1611 of the 
speaker unit 16 is inclined forWard from the vertically doWn 
direction, and the acoustic Wave from the front opening part 
1611 is radiated from the front portion of the loWer case 11. In 
also this case, the upper end 160 of the speaker unit 16 can be 
disposed closely to the loWer limit position of the pivot of the 
inertia generating part 10d. 

The speaker unit 16 is generally con?gured as a cone type 
speaker Which is formed in a circular or an elliptical shape 
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10 
having a diameter of 5 to 12 cm. When seen in the key 
arranging direction, a pair of left and right speaker units 1 6 are 
provided, for example. 

There exists a free area in Which the speaker unit 16 is not 
disposed Within the space betWeen loWermost pivot limiting 
position of the inertia generating part 10d of each mass body 
and the bottom plate of the loWer case 11. In such a free area, 
en electric circuit and a battery case (not shoWn) are accom 
modated in alignment With the speaker units 16 along the key 
arranging direction on the bottom plate of the concave part 25 
in case that the concave part 25 extends in the arranging 
direction of the keys, or on the bottom plate of the bottom 
surface portion 11a (in case that the concave part 25 is formed 
only in a limited area along the key arranging direction for 
receiving the speaker unit 16). The electric circuit part con 
tains a musical sound processing electric circuit part for driv 
ing the speaker unit 16 (e.g., an electronic circuit substrate 
Which is equipped With a musical sound signal generating 
part and a control CPU, and an ampli?er) and a jack circuit 
part providing external connector terminals. 
As the position of the mass body pivot supporting part 1] 

becomes higher than a loWer end 24 of the keyboard frame 1, 
the space beloW the inertia generating part 10d When the 
inertia generating part 10d pivots to the loWer limit position 
and above the loWermost descending position 22, can be 
increased. 

In order to accommodate a part of the speaker unit 16, a 
bottom surface portion 11a of the loWer case 11 is formed 
With the concave part 25 Which extends doWnWard, partially 
in the key arranging direction. The concave part 25 may be 
extended in the longitudinal direction of the key, or may be 
formed in only the left and right positions Which are sectioned 
to respectively accommodate the left and right speaker units 
16. 

Without modifying the existing keyboard frame 1 and the 
upper case 12, the speaker unit 16 having the large diameter 
can be accommodated only by replacing the existing loWer 
case by the loWer case 11 formed With the concave part 25. 

Because a bottom of the concave part 25 is located higher 
than loWer ends of the pedestal parts 11b and 110, the concave 
part 25 does not increase the height of the electronic keyboard 
instrument. Therefore, the loWer case 11 can be stably put on 
a desk or the like, and the acoustic Wave from the speaker unit 
16 is not directly transmitted to the desk or the like through 
the bottom of the concave part 25. 
When a player plays the keyboard or musical data are 

reproduced in the automatic musical performance mode, the 
musical sound signal from the speaker unit 16 is converted 
into the acoustic Wave, and is outputted. 

Since the speaker unit 16 is accommodated in the loWer 
portion of the loWer case 11, the speaker unit 16 can spread 
the sound fundamentally in all directions. 

First sound passages 26 and 27 are de?ned from the front 
opening part 1611 of the speaker unit 16 to the outside, via the 
gaps of a plurality of mass bodies 10 (the inertia generating 
parts 10d and the mass concentration parts 10e) Which are in 
parallel in the key arranging direction, the gaps of the key 
board frame 1, a plurality of sound emitting holes 12d formed 
at a rear surface portion 12e of the upper case 12, and a 
plurality of sound emitting holes 120 formed at a rear upper 
surface portion 12b ofthe upper case 12. 
A second sound passage 28 is de?ned from the front open 

ing part 1611 of the speaker unit 16 to the outside, via the gaps 
of a plurality of mass bodies 10 (the inertia generating parts 
10d, the mass body pivot point parts 100, the main driven 
parts 10a, and the sub driven parts 10b), the gaps of the 
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keyboard frame 1, and the gaps of a plurality of keys includ 
ing the key body parts (White keys) 2 and the key body parts 
(black keys) 3. 
The speaker unit 16 is typically provided With a plurality of 

rear opening parts 16b, as shoWn by a dotted line in the 
drawing. The acoustic Wave is radiated to the outside through 
a third sound passage 29 Which is de?ned from the rear 
opening parts 16b to a plurality of sound emitting holes 11j 
formed at a front surface portion 11f of the loWer case 11. 
At this time, the acoustic Wave having a phase reverse to the 

acoustic Wave outputted from the front opening part 1611 is 
radiated, and it can create the spread of the musical sound. 
A similar shape as applied to the front surface portion 11f 

having the sound emitting holes 11j may be applied to a part 
of the keyboard frame 1 rather than the loWer case 11. Stated 
otherWise, the sound emitting holes 11j may be formed in the 
keyboard frame 1 in case that the keyboard frame 1 and the 
loWer case 11 are formed integrally With each other. 

The aforesaid sound emitting holes 12c, 12d and 11j are 
formed as, for example, slits Which extend in the transverse 
direction. Also, the sound emitting holes may be formed as 
slits Which extend in the vertical direction, or may be formed 
as a plurality of small circular holes. Or, the upper case 12 and 
the loWer case 11 may be provided With large opening parts 
(sound emitting holes), and punching metals or speaker nets 
may be attached to the opening parts. 

Because each of the mass bodies 10 has a short Width (in 
the key arranging direction), betWeen the mass bodies 10 
adjacent to each other are provided the gaps large enough for 
the acoustic Wave to pass. 

Because the keyboard frame 1 has a complicated structure 
and the main components extend in the key arranging direc 
tion, the keyboard frame 1 is necessarily structured to have 
the gaps large enough not to hinder the progress of the acous 
tic Wave. 

As the structure of the keyboard frame 1 adequate to radiate 
the acoustic Wave to the outside through the gaps of a plurality 
of keys, it is illustrated in the draWing that the keyboard frame 
1 includes the upper parts 1C to 1G to Which the rear ends of 
a plurality of keys are ?xed, and the front loWer parts 1H to 18 
in Which the mass body pivot supporting part IL is disposed 
beloW the upper parts With a gap part 20. Accordingly, the 
sound passage is secured due to the gap part 20. 

Hereinafter, the detailed structure of the electronic key 
board instrument Will be described With an emphasis on the 
structure of the keyboard frame 1. 
The keyboard frame 1 is provided With a rear coupling part 

1A at the rear loWer portion. The rear coupling part 1A of the 
keyboard frame 1 is ?xedly joined With a rear coupling part 
11g of the loWer case 11 by a setscreW 15. A loWer limit 
stopper holding part 1B is provided at the rear of the rear 
coupling part 1A of the keyboard frame 1. A loWer limit 
stopper 18 of the mass body 10, Which is con?gured as a 
shock-absorbing member, such as a felt, having a belt shape 
and extending in the key arranging direction, is attached onto 
the loWer limit stopper holding part 1B. 

The keyboard frame 1 is provided With an upper limit 
stopper holding part 1C at the rear upper portion, onto Which 
an upper limit stopper 19 of the mass body 10 is attached. The 
material of the upper limit stopper 19 is the same as that of the 
loWer limit stopper 18. 
A key installing vertical Wall IE is provided at the front of 

the upper limit stopper holding part 1C, and a key installing 
part 1D is provided at the front of the key installing vertical 
Wall 1E. The rear reinforcing rib 1a is mounted betWeen the 
upper limit stopper holding part 1C and the key installing 
vertical Wall 1E. 
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12 
In the keyboard, for example, the keys of one octave are 

composed of a black key unit including a plurality of black 
keys, and tWo White key units in Which the White keys are 
arranged in a comb teeth shape While being separated from 
each other by an interval of at least one key. The rear end 
portions of the respective keys are coupled to a common base 
part and integrally formed by resin. 
The key body part (White key) 2 is connected to a common 

base part 4 by key supporting parts (a horizontal hinge part 211 
and a left/right hinge part 2b) Which are provided at the rear 
end of the key body part 2. The key body part (black key) 3 is 
connected to a common base part 5 by a key supporting part 
(only a horiZontal hinge part 3a) Which is provided at the rear 
end of the key body part 3. A reference numeral 4' refers to a 
common base part of the second White key unit. 

Three common base parts 4, 4' and 5 are disposed on the 
key installing part 1D such that their respective concave por 
tions and convex portions are stacked up on each other, and 
are ?xedly joined With the key installing part ID by a setscreW 
6. 
A slanted surface part 1F is extended forWard from the key 

installing part 1D While being slanted gently from the hori 
Zontal surface. A sWitch substrate installing part 1G having a 
latching hook shape is protrudingly formed at a front end of 
the slanted surface part 1F. 

The front loWer part is formed at a distance from the front 
end of the slanted surface part 1F by the gap part 20. The 
component of the front loWerpart, Which is positioned closest 
to the sWitch substrate installing part 1G is a mass body 
installing pedestal 1H. The sWitch substrate installing part 1G 
is connected to the mass body installing pedestal 1H by the rib 
1b. A boss-shaped sWitch substrate installing part 11 is pro 
trudingly formed at a rear end of the mass body installing 
pedestal 1H. 
A sWitch substrate 7 is installed to the keyboard frame 1 by 

the sWitch substrate installing parts 1G and 11. A ?exible 
dome-shaped key sWitch (on/ off sensor) 8 is mounted on the 
sWitch substrate 7. The key sWitch is provided With tWo 
sWitch circuits. 
According to the manipulation of pressing the key body 

part 2, tWo actuators (not shoWn) disposedbeloW the key body 
part 2 press the key sWitch 8 in order to operate tWo sWitch 
circuits With a time interval. The musical sound signal having 
a pitch corresponding to the operated key sWitch 8 is gener 
ated by a musical sound signal generating part of an electronic 
circuit unit (not shoWn), With a strength according to the 
operational time interval of tWo sWitch circuits, and is out 
putted from the speaker unit 16 as the acoustic Wave form. 
A pair of left and right mass body pivot supporting parts 1], 

corresponding to each of the keys, are uprightly mounted on 
the mass body installing pedestal 1H. A right-half portion and 
a left-half portion of a pivot shaft 1K are mounted to the left 
and right mass body pivot supporting parts 1], respectively. 
The draWing shoWs only the left mass body pivot supporting 
part 1] and the left-half portion of the pivot shaft 1K. An 
opening part 1L provided at the mass body installing pedestal 
1H is for inserting a mold for forming the pivot shaft 1K 
therethrough from beloW. 
A rear portion of the pivot point part 100 is partially cut, 

through Which the pivot shaft 1K is inserted. 
The above-described main driven part 1011 and sub driven 

part 10b are integrally formed With the pivot point part 100 at 
the front of the pivot point part 100. 
A bar-shaped member, i.e., the inertia generating part 10d 

is extended rearWard from the pivot point part 1 0c. The inertia 
generating part 10d is con?gured as, for example, a bar 
shaped metal member Which is united to the pivot point part 
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100 made of resin. The rear end of the inertia generating part 
10d is bent to form the mass concentration part 10e. 

In the non-key pressing state, the inertia generating part 
10d descends to the lowermost position to be slanted, and is 
restricted in position by the lower limit stopper 18. In the key 
pressing state, by interlocking with the key pressing, the 
inertia generating part 10d pivots left to ascend, and the arm 
portion at the front of the mass concentration part 10e comes 
into contact with the upper limit stopper 19 to be restricted in 
position. 

The mass body pivot supporting part for the black key, 
which is not shown, is mounted on the mass body installing 
pedestal 1H, at a position moved slightly rearward from the 
mass body pivot supporting part 1] for the white key. The 
mass concentration part of the mass body for the black key is 
located at the substantially same position as the mass concen 
tration part 10e. 
A front coupling part 1N having an inclination is provided 

at the front of the mass body installing pedestal 1H. A boss 
portion formed at the front coupling part 1N contacts an 
intermediate coupling part 11e of the lower case 11, and ?xed 
together by a setscrew 14. 

The rib 1d is mounted at a region de?ned by a lower surface 
of the mass body installing pedestal 1H and slanted portions 
formed at the front and rear of the lower surface. A middle 
installing part 1M is provided at the rear of the rear slanted 
portion. The constitutional components (not shown) can be 
installed on the middle installing part 1M, or can be installed 
on the lower case 11 by the middle installing part 1M. The rib 
1c is mounted to the middle installing part 1M. 
The keyboard frame 1 is provided with an upward steep 

slanted part which extends from the front coupling part 1N, 
which is referred to as a slide surface part 10. The rib 1e is 
mounted between the front coupling part 1N and the slanted 
portions formed at the front and rear of the front coupling part 
IN. 
A lower limit stopper holding part 1P for the white key is 

provided at the front of the slide surface part 10, on which a 
lower limit stopper 17 is attached. The material of the lower 
limit stopper 17 is the same as that of the lower limit stopper 
18. 
The lower limit stopper holding part 1P is connected to a 

key guide supporting part 1Q which extends vertically. A 
plate-shaped key guide 1R, which has a thick thickness in the 
key arranging direction, is coupled to the key guide support 
ing part 1Q. The key guide IR is arranged correspondingly to 
each of a plurality of white keys. The key guide is not 
mounted to the black key. 

Inner walls of the key, which are positioned near a front end 
portion 20 of the key body part 2, are protruded from left and 
right side surfaces of the key to form a slit. The key guide IR 
is inserted into the slit, so that the key body part 2 is restricted 
in position in the left/right direction. 
A front coupling part 18 is mounted beneath the key guide 

1R. The front coupling part 18 contacts a front coupling part 
11d of the lower case 11, and is ?xed together by a setscrew 
13. 

FIG. 2 is an explanation view illustrating a second embodi 
ment of the present invention. Similarly to FIG. 1, FIG. 2 is a 
schematic sectional view when seeing an electronic keyboard 
instrument from the right side. The respective parts are sec 
tioned on different planes. The same parts as shown in FIG. 1 
are denoted by the same reference numerals. 

This embodiment has a difference in the arrangement of the 
speaker unit 16 from the embodiment shown in FIG. 1. 

In also this embodiment, the mass body pivot supporting 
part 1] is mounted such that the pivot point part 100 is posi 
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14 
tioned higher than the lowermost descending position 22 
when the inertia generating part 10d of the mass body 10 
pivots to the lower limit position. The speaker unit 16 is 
accommodated in the space below the inertia generating part 
10d, such that the uppermost portion 160 of the speaker unit 
16 is positioned higher than the lowermost descending posi 
tion 22 of the inertia generating part 10d. 

Moreover, the upper end (uppermost portion) 160 of the 
front opening part of the speaker unit 16 is positioned higher 
than the lower edge of the rib 1b. Because the rib 1b is not 
mounted to all the gaps of the adjacent mass bodies 10, the 
above arrangement can be achieved. 
The concave part 31 may be extended in the key arranging 

direction (width direction of the keyboard). Otherwise, the 
concave part 31 may be formed only left and right areas for 
receiving therein the left and right speaker units 16, respec 
tively. 
When the diameter of the speaker unit 16 and the tilt angle 

of the central axis 16d of the front opening part 1611 are the 
same as shown in FIG. 1, a depth of a concave part 32 ofa 
lower case 31 is shallower than that of the concave part 25 of 
the lower case 11 shown in FIG. 1. Therefore, the height of the 
electronic keyboard instrument is shortened. 

Because parts of the lower case 31, which are denoted by 
reference numerals 31a to 31j, are the same as the parts 11a to 
11j of the lower case 11 shown in FIG. 1, the explanation 
thereof will be omitted. 

Also in this embodiment, a similar shape as applied to the 
front surface portion 31fhaving the sound emitting holes 31 j 
may be applied to a part of the keyboard frame 1 rather than 
the lower case 31. Stated otherwise, the sound emitting holes 
31j may be formed in the keyboard frame 1 in case that the 
keyboard frame 1 and the lower case 31 are formed integrally 
with each other. 

FIG. 3 is a bottom view illustrating the keyboard frame 1 
and the speaker units 16 (left speaker 16L, right speaker 16R) 
when seen from below, with exclusion of the lower case 31 in 
the electronic keyboard instrument according to the second 
embodiment depicted in FIG. 2. A front view is included at 
the left portion on FIG. 2. The illustration of the middle 
portion of the keyboard is omitted. 
The keyboard has 88 keys, from the key A of a note number 

21 to the key C of a note number 108. In the drawing, the same 
parts as shown in FIG. 2 are denoted by the same reference 
numerals. 
The partition ribs 1b (1191 to 1127) are formed at the gaps 

between the adjacent mass bodies of the white keys (between 
pitch name B and pitch name C, between pitch name E and 
pitch name F). 

In disposing the speaker units 16L and 16R having the 
largest diameter in the region in which the ribs 1b are not 
formed, it is preferred that both ends of each of the speaker 
units 16L and 16R in the key arranging direction are located 
at the positions of the ribs 1b which are spaced apart from 
each other by the largest gap. Accordingly, any siZe of speak 
ers having an opening diameter smaller than the speaker units 
16L and 16R depicted in FIG. 1 can be mounted in the area 
where the rib 1b does not interfere. 
The drawing illustrates that the left speaker unit 16L is 

disposed between the rib 1b2 formed between the pitch name 
E and the pitch name F and the rib 1b3 formed between the 
pitch name B and the pitch name C. The right speaker unit 
1 6R is disposed between the rib 1b6 formed between the pitch 
name E and the pitch name F and the rib 1b7 formed between 
the pitch name B and the pitch name C. At this time, the 
centers of the speaker units 16L and 16R in the key arranging 
direction are located at the positions of the black keys G". 
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In this state, the speaker units 16L and 16R are arranged 
asymmetrically in the left/right direction. However, the elec 
tronic keyboard instrument has spaces in Which the keys are 
not arranged, on the high-pitched side and the loW-pitched 
side of the keyboard. 

Accordingly, by adjusting the Widths of the spaces, it is 
possible to arrange the speaker units 16L and 16R symmetri 
cally in the left/right direction of the case. 

Also, because the speaker units 16L and 16R are formed in 
a circular or an elliptical shape and have a predetermined 
inclination, although the center of each speaker unit 16 in the 
key arranging direction is shifted to a certain extent from the 
position of the black key G", each speaker unit 16 can be 
disposed at the loWer peripheral position of the rib 1b Without 
interference. Accordingly, the speaker units 16L and 16R can 
be more increased in diameter, or can be arranged approxi 
mately to the symmetrical positions in the key arranging 
direction. 

Similar to the embodiment Which has been explained With 
reference to FIG. 1, in the space betWeen the pivot loWer limit 
position of the mass inertia generating part 10d and the bot 
tom plate of the loWer case 31, in Which a speaker unit 19 is 
accommodated, an electric circuit part, a battery case and the 
like Which are not shoWn are accommodated, being arranged 
in the direction of the key arrangement With respect to the 
speaker unit, on the bottom plate of the concave part 32 (in the 
case of the concave part 32 extended in the direction of key 
arrangement) or on the bottom plate of the bottom surface 
portion 31a (in the case of the concave part 32 formed only in 
a Zone Where the speaker unit 16 is located, in the direction of 
key arrangement). 

FIG. 4 is an explanation vieW illustrating a third embodi 
ment of the present invention. Similarly to FIG. 1, FIG. 4 is a 
schematic sectional vieW When seeing an electronic keyboard 
instrument from the right side. The respective parts are sec 
tioned on different planes. 

The same parts as shoWn in FIG. 1 are denoted by the same 
reference numerals. This embodiment has a difference in the 
arrangement of the speaker unit 16 from the embodiment 
shoWn in FIG. 1. 
The upper end 160 of the front opening part 1611 of the 

speaker unit 1 6, i.e., the uppermost portion of the speaker unit 
16 is positioned at the height of a curved portion formed at the 
front of the portion 23 of the loWer edge of the rib lb, or 
positioned near the height of the curved portion. A loWer end 
16e of the front opening part 1611 of the speaker unit 16 is 
positioned at the height of a curved portion formed at the rear 
of the portion 23 of the loWer edge of the rib lb, or positioned 
near the height of the curved portion. 

The front opening part 1611 of the speaker unit 16 is in 
parallel or almost parallel With the inertia generating part 10d 
of the mass body 10 When the inertia generating part 10d 
pivots to the loWer limit position (position shoWn in the draW 
ing). The central axis 16d of the front opening part 1611 of the 
speaker unit 16 is inclined rearWard from the vertically up 
direction. HoWever, When compared to the structures shoWn 
in FIGS. 1 and 2, the central axis 16d of the front opening part 
1611 is closer to the vertical direction. 
A bottom surface portion 41a of the loWer case de?nes a 

base part of the loWer case. The loWer case 41 is provided With 
a concave part 42 and pedestal parts 41b and 410 beloW the 
bottom surface portion 41a. The pedestal parts 41b and 410 
are short such that loWer ends of the pedestal parts 41b and 
410 are positioned higher than a bottom surface of the con 
cave part 42. Accordingly, by af?xing legs to the pedestal 
parts 41b and 410, the electronic keyboard instrument is used 
as a console type. 
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The concave part 42 may be extended in the key arranging 

direction (Width direction of the keyboard). Otherwise, the 
concave part 42 may be formed at only left and right areas for 
receiving therein the left and right speaker units 16, respec 
tively. 
A front surface portion 41f of the loWer case 41 is directed 

to the front doWn direction, and the acoustic Wave outputted 
from the rear opening parts 16b of the speaker unit 16 is 
radiated in the slant loWer front direction through sound emit 
ting holes 41j formed at the front surface portion 41]. 
A rear surface portion 41k of the loWer case 41 may be 

provided With sound emitting holes, through Which the acous 
tic Wave from the rear opening parts 16b is radiated in the 
slant loWer rear direction. 

Because parts denoted by reference numerals 41d, 41e, 
41g, 41h and 411' are the same as the parts 11d, 11e,11g, 11h 
and 111' in FIG. 1, the explanation thereof Will be omitted. 

Also in this embodiment, a similar shape as applied to the 
front surface portion 41fhaving the sound emitting holes 41 j 
may be applied to a part of the keyboard frame 1 rather than 
the loWer case 41. Stated otherWise, the sound emitting holes 
41j may be formed in the keyboard frame 1 in case that the 
keyboard frame 1 and the loWer case 41 are formed integrally 
With each other. 
The speaker unit 16 can be disposed such that the rib 1b is 

positioned at the center of the front opening part 1611 of the 
speaker unit 16 in the key arranging direction. 

In other Words, the upper end 160 of the front opening part 
1611 (uppermost portion of the speaker unit 16) is in contact 
With a curved portion formed at the front of the portion 23 of 
the loWer edge of the rib 1b, and the loWer end 16e of the front 
opening part 1611 is in contact With a curved portion formed at 
the rear of the portion 23 of the loWer edge of the rib 1b. 

Describing With reference to FIG. 3, for example, the cen 
ter of the front opening part of the speaker unit 16L in the key 
arranging direction is disposed at the position of the rib 1b2, 
and the center of the front opening part of the speaker unit 1 6R 
in the key arranging direction is disposed at the position of the 
rib 1b6. 

In this case, the presence of the rib 1b does not become an 
obstacle to the spread of the acoustic Wave radiated from the 
front opening part 16a. Also, the speaker units 16L and 16R 
are arranged almost symmetrically in the left/right direction. 

Similar to the embodiment Which has been explained With 
reference to FIG. 1, in the space betWeen the pivot loWer limit 
position of the mass inertia generating part 10d and the bot 
tom plate of the loWer case 41, in Which a speaker unit 16 is 
accommodated, an electric circuit part, a battery case and the 
like Which are not shoWn are accommodated, being arranged 
in the direction of the key arrangement With respect to the 
speaker unit, on the bottom plate of the concave part 42 (in the 
case of the concave part 42 extended in the direction of key 
arrangement) or on the bottom plate of the bottom surface 
portion 41a (in the case of the concave part 42 formed only in 
a Zone Where the speaker unit 16 is located, in the direction of 
key arrangement). 

FIG. 5 is an explanation vieW illustrating a fourth embodi 
ment of the present invention. 

Similarly to FIG. 1, FIG. 5 (a) is a schematic sectional vieW 
When seeing an electronic keyboard instrument from the right 
side. The respective parts are sectioned on different planes. 
FIG. 5 (b) is a partial vieW When seeing a key guide part 51I 
from the rear. 

A keyboard of this embodiment does not have a mass body. 
A keyboard frame 51 is unitarily made of resin, hoWever it 

may partially include a metal member. 


















